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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of Group I, claims 1 - 9 in the reply filed on May 4, 2005 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). Claims 10-21 are withdrawn from 
further consideration pursuant to 37 CFR 1.142(b) as being drawn to a nonelected 
invention, there being no allowable generic or linking claim. The requirement is still 
deemed proper and is therefore made FINAL. 

Drawings 

2. Figure 1 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out arKi distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 2, 3 and 5 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the Invention. 

The term "rich" in claim 2 is a relative term which renders the claim indefinite. 
The term "rich" is not defined by the claim, the specification does not provide a standard 
for ascertaining the requisite degree, and one of ordinary skill in the art would not be 
reasonably apprised of the scope of the invention. For purposes of evaluating the prior 
art, the Examiner has given the term(s) the broadest reasonable interpretation(s) 
consistent with the written description in applicants' specification as it would be 
interpreted by one of ordinary skill in the art. In re Morris, 127 F.3d 1048. 1054-55, 44 
USPQ2d 1023, 1027 (Fed. Cir. 1997); In re Donaldson Co., Inc., 16 F.3d 1 190, 1 192- 
95, 29 USPQ2d 1 845, 1 848-50 (Fed. Cir. 1 994). See MPEP 2111. Specifically, the 
Examiner has required that at least one "layer" (or part of a layer if the layer is formed of 
a composjition gradient) that contacts the interface of the tunnel barrier must possess at 
least some amount of Nitrogen. 

Where applicant acts as his or her own lexicographer to spedfically define a term 
of a claim contrary to its ordinary meaning, the written description must clearly redefine 
the claim term and set forth the uncommon definition so as to put one reasonably skilled 
in the art on notice that the applicant intended to so redefine that claim term. Process 
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Control Corp. v. HydReclaim Corp., 190 F.3d 1350, 1357, 52 USPQ2d 1029, 1033 (Fed. 
Cir. 1999). The term "fixed layer" in claim 3 is used by the claim to mean a multilayer 
structure including a seed layer, a pinning layer and a pinned layer, while the accepted 
meaning is as an equivalent term to the "pinned" (or reference) layer. The term is 
indefinite because the specification does not clearly redefine the term. For purposes of 
evaluating the prior art, the Examiner has interpreted claim 3 as reciting: "wherein the 
tunnel junction includes a seed layer and a pinned layer, which are sequentially 
deposited between the substrate and the fixed layer . 

Where applicant acts as his or her own lexicographer to specifically define a term 
of a claim contrary to its ordinary meaning, the written description must clearly redefine 
the claim term and set forth the uncommon definition so as to put one reasonably skilled 
in the art on notice that the applicant intended to so redefine that claim term. Process 
Control Corp. v. HydReclaim Corp., 190 F.3d 1350, 1357, 52 USPQ2d 1029, 1033 (Fed. 
Cir. 1999). The term "semi-ferromagnetic" in claim 5 is used by the claim to mean 
"antiferromagnetic", while the accepted meaning is not art recognized The term is 
indefinite because the specification does not clearly redefine the term. For purposes of 
evaluating the prior art, the Examiner has interpreted claim 5 as reciting that the pinning 
layer "is an antiferromagnetic layer formed of The Examiner notes that amendment 
of the specification and claims to recite "antiferromagnetic" instead of "semi- 
ferromagnetic" would not be deemed new matter given the art recognized nomenclature 
of "antiferromagnetic" used for pinning layers composed of FeMn and IrMn. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made In this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was l<nown or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. ^ 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1 - 9 are rejected under 35 U.S.C. 1 02(a) and/or (e) as being anticipated 
by Hiramoto et al. (U.S. Patent App. No. 2003/0017723 A1). 

Regarding claim 1 , Hiramoto et al. disclose a magnetic tunnel junction device 
{Paragraph 0002) comprising a substrate, and a fixed layer, a tunnel banier layer and a 
free layer sequentially stacked on the substrate, wherein a magnetoresistance (MR) 
buffer layer formed of a metallic nitride is interposed between the fixed and the tunnel 
barrier {Paragraphs 0158 - 0169 and see Table I below). 

Regarding the limitation(s) "and the entire magnetic tunnel junction device is 
thermally treated", the Examiner notes that this limitation(s) are/(is a) process 
limitation(s) and is/are not further limiting in terms of the structure resulting from the 
claimed process. Specifically, in a product claim, as long as the prior art product meets 
the claimed structural limitations, the method by which the product is formed is not 
germane to. the determination of patentability of the product unless an unobvious 
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difference can be shown to result from the claimed process limitations. In the instant 
case, since Hiramoto et al. also disclose thennally treating the entire tunnel junction 
{Paragraphs 0117- 0126), the Examiner deems that there is no "non-obvious" 
difference in the disclosed and claimed structures. 

The limitation(s) "so as to reduce the magnetic junction resistance thereof is (an) 
intended use llmitation(s) and is not further limiting in so far as the structure of the 
product is concerned. Note that "in apparatus, article, and composition claims, intended 
use must result in a structural difference between the claimed invention and the prior 
art in order to patentably distinguish the claimed invention from the prior art. If the prior 
art structure is capable of performing the intended use, then it meets the claim. 
In a claim drawn to a process of making, the intended use must result in a manipulative 
difference as compared to the prior art." [emphasis added] In re Casey, 370 F.2d 576, 
152 USPQ 235 (CCPA 1967); In re Otto, 312 F.2d 937, 938, 136 USPQ 458. 459 
(CCPA 1963). See MPEP § 21 1 1 .02. In the instant case, since Hiramoto et al. 
thermally treating the tunnel junction, the Examiner deems that there would be no 
structural difference between the claimed and prior art product based on the intended 
use of the thermal treatment (see Paragraphs 0117- 0126). 
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Table I: Illustration of How Prior Art is Deemed to Read on Claimed Structure 



Claimed layer 


Layer in Prior Art 


oUDSiraie 


01/0IU2 suDSiraie 


Fixed 


Portion of FeSiAl layer nearest substrate 
(I.e. low niirogen/oxygen conieni pan ot magneuc layer; 


Ri iffpr 


IVIIUUIC pUlUUil Ul rcOIMl layssl 

(i.e. middle nitrogen/oxygen content part of magnetic layer) 


Barrier 


Uppermost portion of FeSiAl layer 
(i.e. higliest nitrogen/oxygen content part of magnetic layer) 


Free layer 


NiFe 



The Examiner notes that Hiramoto et al. explicitly disclose forming the 
fixed/buffer layer as a dual layer structure {Figure 6, elements 12a and 13) wherein the 
ferromagnetic layer is formed to have a gradient (Paragraphs 0068 - 0077; 0092; 0098; 
and 0107- 01 11). Furthermore, Hiramoto et al. teach that the ban-ier layer can 
comprise multiple layers {Paragraphs 0068 - 0074). As such, the Examiner deems 
there is sufficient specificity that the above stnjcture would be equivalent to applicants' 
claimed structure as described above in Table I. 

Regarding claim 2, the Examiner notes that the "buffer layer" contains Nitrogen, 
and therefor meets the claimed limitation of being "nitrogen rich ... at the tunnel barrier" 
for the reasons cited above in Paragraph 4. 
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Regarding claims 3 - 6, Hiramoto et al. disclose layers meeting applicants' 
claimed structural and material limitations {Paragraphs 0064 - 0066, wherein the "lower 
electrode" is deemed to read on the limitation "a seed layer"). 

Regarding claim 7, Hiramoto et al. disclose buffer layers meeting applicants' 
claimed limitations {Paragraphs 0158 - 0169-nitriding of the FeSIAI alloy will produce 
an FeN material since applicants' claims are open to the alloy including other elements). 

Regarding claim 8, Hiramoto et al. disclose both multi-layered barrier layers and 
barrier layers wherein the second magnetic layer and the portion of the barrier layer 
adjacent the second magnetic layer contains AlOx {Paragraphs 0068 - 0071). 

Regarding claim 9, this is a process limitation and is not deemed to be further 
limiting In the structure of the tunnel device for the reasons cited above. 

7. Claims 1 - 9 are rejected under 35 U.S.C. 102(b) as being anticipated by Gill 
(U.S. Patent No. 6,108,177). 

Regarding claim 1 , Gill discloses a magnetic tunnel junction device (Trf/e) 
comprising a substrate {Figure 1 1, element 302), and a fixed layer {element 305), a 
tunnel barrier layer {element 308) and a free layer {element 310) sequentially stacked 
on the substrate, wherein a magnetoresistance (MR) buffer layer {element 306) formed 
of a metallic nitride is interposed between the fixed and the tunnel barrier {col. 5, lines 
20 - 59). 

Regarding the limitation(s) "and the entire magnetic tunnel junction device is 
thermally treated", the Examiner notes that this limitation(s) are/(is a) process 
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limitation(s) and is/are not further limiting in terms of the structure resulting from the 
claimed process. Specifically, in a product claim, as long as the prior art product meets 
the claimed structural limitations, the method by which the product is formed is not 
germane to the determination of patentability of the product unless an unobvious 
difference can be shown to result from the claimed process limitations. In the instant 
case, there is no evidence of record that thermal treating results in an unobvious 
difference in structure than the disclosed prior art tunnel junction. 

The limitation(s) "so as to reduce the magnetic junction resistance thereof is (an) 
intended use limitation(s) and is not further limiting in so far as the structure of the 
product is cohcemed. Note that "in apparatus, article, and composition claims, intended 
use must result in a structural difference between the claimed invention and the prior 
art in order to patentably distinguish the claimed invention from the prior art. If the prior 
art structure is capable of performing the intended use, then it meets the claim. 
In a claim drawn to a process of making, the intended use must result in a manipulative 
difference as compared to the prior art." [emphasis added] In re Casey, 370 F.2d 576, 
152 USPQ 235 (CCPA 1967); In re Otto, 312 F.2d 937, 938, 136 USPQ 458. 459 
(CCPA1963). See MPEP§ 21 11.02. 

Regarding claim 2, the Examiner notes that the "buffer layer" contains Nitrogen, 
and therefor meets the claimed limitation of being "nitrogen rich ... at the tunnel barrier" 
for the reasons cited above in Paragraph 4. 

Regarding claims 3-6, Gill discloses layers meeting applicants' claimed 
structural and material limitations {Elements 314, 304 and col. 5, lines 20 - 59). 
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Regarding claim 7, Gill discloses buffer layers meeting applicants' claimed 
limitations {col. 5, lines 20 - 59). 

Regarding claim 8, Gill discloses barrier layers meeting applicants' claimed 
limitations {col. 5, lines 20 - 59). 

Regarding claim 9, this is a process limitation and is not deemed to be further 
limiting in the structure of the tunnel device for the reasons cited above. 

8. Claims 1 - 9 are rejected under 35 U.S.C. 1 02(e) as being anticipated by 
Hiramoto et al. (U.S. Patent No. 6,771,473 B2). 

Regarding claim 1 , Hiramoto et ai. disclose a magnetic tunnel junction device 
{col. 1, lines 10 - 15) comprising a substrate {col. 12, line 40 bridging col. 13, line 63 - 
silicon substrate), and a fixed layer {col. 13, lines 48 - 63- "Co(3yRu(0.7)/Co(2)'), a 
tunnel barrier layer {col. 13, lines 48-63- "intermediate layer") and a free layer {col. 
13, lines 48-63- ''NiFe(5)") sequentially stacked on the substrate, wherein a 
magnetoresistance (MR) buffer layer {col. 13, lines 48-63- "Fe(1)" replaced by FeN) 
fomned of a metallic nitride is interposed between the fixed and the tunnel barrier. 

Regarding the limitation(s) "and the entire magnetic tunnel junction device is 
thermally treated", the Examiner notes that this limitation(s) are/(is a) process 
limitation(s) and is/are not further limiting in terms of the structure resulting from the 
claimed process. Specifically, in a product claim, as long as the prior art product meets 
the claimed structural limitations, the method by which the product is formed is not 
germane to the determination of patentability of the product unless an unobvious 
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difference can be shown to result from the claimed process limitations. In the instant 
case, there is no evidence of record that themnal treating results in an unobvious 
difference in structure than the disclosed prior art tunnel junction. 

The limitation(s) "so as to reduce the magnetic junction resistance thereof is (an) 
intended use limitation(s) and is not further limiting in so far as the structure of the 
product is concerned. Note that "in apparatus, article, and composition claims, intended 
use must result in a structural difference between the claimed invention and the prior 
art in order to patentably distinguish the claimed invention from the prior art. If the prior 
art structure is capable of performing the intended use, then it meets the claim. 
In a claim drawn to a process of making, the intended use must result in a manipulative 
difference as compared to the prior art." [emphasis added] In re Casey, 370 F.2d 576, 
1 52 USPQ 235 (CCPA 1 967); In re Otto, 31 2 F.2d 937, 938, 1 36 USPQ 458, 459 
(CCPA1963). See MPEP§ 2111.02. 

Regarding claim 2, the Examiner notes that the "buffer layer" contains Nitrogen, 
and therefor meets the claimed limitation of being "nitrogen rich ... at the tunnel barrier" 
for the reasons dted above in Paragraph 4. 

Regarding claims 3 - 6, Hiramoto et al. disclose layers meeting applicants' 
claimed structural and material limitations (col. 8, lines 5 - 40). 

Regarding claim 7, Hiramoto et al. disclose buffer layers meeting applicants' 
claimed limitations (col. 13, lines 48 - 53). 

Regarding claim 8, Hiramoto et al. disclose barrier layers meeting applicants' 
claimed limitations {col. 12, line 40 bridging col. 13, line 63). 
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Regarding daim 9, this is a process limitation and is not deemed to be furtlier 
limiting in the structure of the tunnel device for the reasons cited above. 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M. Bernatz whose telephone number is (571) 272- 
1505. The examiner can normally be reached on M-F, 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carol Chaney can be reached on (571) 272-1284. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications Is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



KMB 

July 21,2005 




prijnaiy Examiner 



